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SRURXV DQG URWDWLQJ F\OLQGULFDO FRQWDFW PHGLD PDGH IURP ZLUH VFUHHQV 7KH GHYLFH FDQ KDYH YHU\ KLJK VXUIDFH DUHD GHQVLW\
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WKLV DSSOLFDWLRQ FRPHV IURP IRVVLO IXHOV GLUHFWO\ RU LQGLUHFWO\ 7KH\ WKHUHIRUH SRVH ODUJH FKDOOHQJHV DV ZHOO DV






1.2. Contacting devices 
&RQWDFWLQJ GHYLFHV EULQJ DLU LQ FRQWDFWZLWK OLTXLG ZDWHU RU GHVLFFDQW LQ RUGHU WR SURYLGH VHQVLEOH RU ODWHQW




RQD VKDIW DV FRQWDFW VXUIDFH7KH ORZHUSDUWRIGLVFV DOZD\V UHPDLQVSDUWLDOO\GLSSHG LQ OLTXLG ILOOHG LQD WURXJK
EHORZLWZKLOHDLUSDVVHVRYHUWKHXSSHUSDUWRIGLVFV7KHGLVFDVVHPEO\LVURWDWHGWROLIWZHWSDUWRIGLVFVDQGEULQJ
LWLQFRQWDFWZLWKDLU$IWHUKHDWDQGPDVVWUDQVIHUEHWZHHQOLTXLGILOPDQGDLUWKHSDUWJRHVEDFNLQWROLTXLGSRRO
8QLIRUP GLVWULEXWLRQ RI OLTXLG RYHU WKH FRQWDFWLQJ VXUIDFH LV HQVXUHG LQ WKLV FRQILJXUDWLRQ ZLWK ORZ SRZHU




:LUH PHVK PHGLD KHDW H[FKDQJHUV KDYH IDYRUDEOH SURSHUWLHV OLNH KLJK VXUIDFH DUHD GHQVLW\ KLJK SRURVLW\
FRPSDUDWLYHO\ JRRG WKHUPDO FRQGXFWLYLW\ OLJKW ZHLJKW DQG ORZ FRVW  9DULRXV PRGHOV KDYH EHHQ SUHVHQWHG DQG
DQDO\WLFDO QXPHULFDO DQG H[SHULPHQWDO ZRUN LV GRQH WR HYDOXDWH WKH SHUIRUPDQFH RI ZLUH PHVK VFUHHQV DV KHDW
WUDQVIHUPHGLD0HVKQXPEHUZLUHGLDPHWHUFRPSDFWQHVVIDFWRUDQGVWDFNLQJSDWWHUQDIIHFWWKHKHDWWUDQVIHUDQG
SUHVVXUHGURSWKURXJKWKLVPHGLD>±@
7KHURWDWLQJGLVF W\SHRIFRQWDFWLQJGHYLFHKDVEHHQHPSOR\HGZLWKDLU IORZLQJSHUSHQGLFXODU WR WKHVKDIW LH
FURVVIORZFRQILJXUDWLRQ>@7KHFRQWDFWFDQEHPDGHPRUHHIIHFWLYHXVLQJFRXQWHUIORZFRQILJXUDWLRQZKLFK
ZLOODOVRSURYLGH ORQJHUDLUSDWKRUKLJKHUUHWHQWLRQ WLPH 7KHGLIILFXOW\RIGUDZLQJDLUXQLIRUPO\ WKURXJKRXW WKH








GLVF DUHD RI  FPRI WKH GLVF 7KXV WKHSRURVLW\ LV DURXQG 0XOWLSOH FLUFXODUZLUH VFUHHQV DUH SXW
WRXFKLQJ HDFKRWKHU WR IRUPF\OLQGULFDO FRQWDFWPHGLD &RQVLGHULQJ WKDW WZR VLGH VXUIDFHV RI WKH VTXDUHZLUH DV
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VKRUWGXFWFRQQHFWHG WR WKHGHYLFHDIWHU WKH IDQ7KHVHQVRUVFDQEHFRQQHFWHGZLWK7HVWR70GDWD ORJJHUDQG
WUDQVPLWWHU )LJ7KHGDWD ORJJHU LVFRQQHFWHG WR3&ZLWKD86%FDEOHDQGPHDVXUHPHQWVFDQEHVHHQRQOLQH
7KHGDWD FDQEH VDYHG LQ D VSUHDGVKHHW IRUSRVWSURFHVVLQJ7HPSHUDWXUHRIZDWHUZDVPHDVXUHGZLWK. W\SHRI
WKHUPRFRXSOHZKLFKZDVFRQQHFWHGWR7HVWR70WHPSHUDWXUHGDWDORJJHU
7DEOH,QVWUXPHQWVXVHGIRUH[SHULPHQWV
3DUDPHWHU ,QVWUXPHQW 5DQJHDQGUHVROXWLRQ $FFXUDF\
$LU7HPSHUDWXUH 7KHUPLVWRUEDVHGVHQVRU WR&& &
$LU+XPLGLW\ &DSDFLWDQFHEDVHGVHQVRU WR RIPY
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([SHULPHQWDWLRQDQG5HVXOWV
4.1. Transient behavior 
7KHWUDQVLHQWEHKDYLRURIWKHV\VWHPIRUGLUHFWHYDSRUDWLYHFRROLQJH[SHULPHQWLVGHVFULEHGKHUH$VWKHPRWRU
DQGIDQZHUHVWDUWHG WHPSHUDWXUHRIZDWHUILOOHG LQ WKHGHYLFHUHGXFHGDQGPRYHG WRZDUGVZHWEXOEWHPSHUDWXUH
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7KHGHYLFHZDVWHVWHGLQPRGHUDWHO\KRWDQGGU\WRPRGHUDWHO\KXPLGDPELHQWLQWKHPRQWKVRI0DUFKDQG$SULO






4.3. Parametric analysis 
9HORFLW\RIDLUDWRXWOHWRIWKHGHYLFHZDVPVJLYLQJYROXPHIORZUDWHRIPK 'XULQJLQLWLDO WULDOV
ZKHQWKHYHORFLW\RIDLUZDVDOPRVWKDOIRIDERYHH[SHULPHQWVGXHWRXVHRIDVPDOOHUIDQPD[LPXPFRROLQJUDWH
DFKLHYHGZDV MXVW: 7KXV WKHGHYLFHSURYLGHVKLJKHUFRROLQJDWKLJKHUYHORFLW\RUKLJKYDOXHRI5H\QROG¶V
QXPEHU)LJDDQGEVKRZYDULDWLRQRIFRROLQJUDWHYVUHODWLYHKXPLGLW\5+RILQOHWDLUDQGHIIHFWLYHQHVVYV
ZHWEXOEGHSUHVVLRQGLIIHUHQFHEHWZHHQZHWEXOEDQGGU\EXOEWHPSHUDWXUHUHVSHFWLYHO\ ,W LVVHHQWKDWLQLWLDOO\
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DURXQG&DQGJZNJGDUHVSHFWLYHO\7KHKXPLGLW\UDWLRFRXOGEHGHFUHDVHGE\JZNJGDLQWKHGHYLFHSURYLGLQJ
ZDWHU UHPRYDO UDWHRIJK 7KLVYDOXH LV HTXLYDOHQW WR ODWHQW FRROLQJ UDWHRI:7KHRYHUDOOPDVV WUDQVIHU




7KH FXUUHQW URWDWLQJ F\OLQGULFDO PHGLD OLTXLGDLU FRQWDFWLQJ GHYLFH LV IRXQG WR EH VXLWDEOH DQG IDYRUDEOH IRU







DQG GU\  %HWWHU FRROLQJ LQ WKH GHYLFH QHHGV WR EH SURYLGHG WR UHGXFH VHQVLEOH KHDWLQJ RI DLU LQ FDVH RI DLU
GHKXPLGLILFDWLRQ $GHHSHU DQG ODUJHU GHYLFHZRXOG VKRZ WKH UHDO SRWHQWLDO RI WKH GHYLFHZLWK EHWWHU DQGPRUH
DFFXUDWHUHVXOWV
$FNQRZOHGJHPHQWV
7KH LQVWUXPHQWDWLRQ XVHG LQ H[SHULPHQWDWLRQZHUH SXUFKDVHG IURP WKH IXQG JUDQWHG E\$OO ,QGLD &RXQFLO IRU
7HFKQLFDO (GXFDWLRQ $,&7( *RYW RI ,QGLD XQGHU02'52%6 VFKHPH WR 5HIULJHUDWLRQ DQG $LU &RQGLWLRQLQJ
/DERUDWRU\ DW 7KH0 68QLYHUVLW\ RI%DURGD9DGRGDUD  , DP DOVR REOLJHG WR 3URI095DQH 3URIHVVRU LQ
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